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Amendments to the Claims 

This listing of claims will replace all prior versions, and listings, of claims in 
the application: 

Listing of Claims: 

1. (currently amended) An integrated optical device, comprising: 

an optical component having an optical wavelength response that is a 
function of temperature of the optical componen t, the optical component 
comprising an interferometric optical filter comprising multiple optical paths of 
unegual lengths, the interferometric optical filter comprising an arrayed 
waveguide grating : 

a heating element disposed in proximity to the optical component to be 
capable of inducing temperature elevation of the optical component; 

a temperature-sensing element capable of generating indications of 
temperature at location of the temperature-sensing element, wherein 
temperature elevations induced at the location by the heating element exceed 
corresponding temperature elevations induced in at least one region of the 
optical device by the heating element; and 

a temperature controller coupled to the heating element and to the 
temperature-sensing element to receive the indications of temperature and to set 
power dissipated in the heating element based on the indications of temperature 
received from the temperature-sensing element so as to drive the optical 
wavelength response to a predetermined wavelength , wherein: 



2 



10/760,145 



LMP132US 



indications of temperature generated by the temperature-sensing element 

during stable thermal state of the optical device vary as a first substantially linear 
function of the power dissipated in the heating element; 

effective temperature of the optical component during stable thermal state 

varies as a second substantially linear function of the power dissipated in the 
heating element; 

the first substantially linear function is characterized by a first thermal 
constant (-^-) that is the rate of increase in the indications of temperature with 

the power dissipated in the heating element; 

the second substantially linear function is characterized by a second 

thermal constant (—^) that is the rate of change in the optical wavelength 

response with the power dissipated in the heating element; 

the temperature controller is capable of estimating global temperature I t (1 ) 

of the optical component during a first period based on (i) one or more 
temperature indications received from the temperature-sensing element during 
the first period, (ii) the power dissipated by the heating element during the first 
period, and (iii) the first thermal constant; 

the optical wavelength response of the optical component is substantially 
egual to the predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller is capable of determining a set-point to which 

the temperature controller drives temperature indications of the temperature- 
sensing element during a second period that follows the first period by 
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computing a difference between the first effective temperature and 
the estimate of the global temperature of the optical component during the 
first period, 

computing a ratio of the first thermal constant to the second thermal 
constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature of the 
optical component during the first period to obtain the set-point . 

2. (currently amended) An integrated optical device according to claim 1, 
wherein: 

indications of t e mperatur e ge n e rat e d by th e temperatur e sensing e l e ment 
during stabl e th e rmal stat e of the optical d e vi ce v ar y as a first substantially linear 
funct i on of th e power diss ip ate d in the h e ating e l e m e nt; and 

e ffectiv e temp e rature of the optical compon e nt during stabl e th e rmal state 

varies as a s e cond substantia ll y l i near function of th e pow e r dissipat e d in th e 
h e ating e l e m e nt the temperature controller comprises a proportional-integral- 
derivative temperature controller . 

3. (currently amended) An integrated optical device according to claim 2, wher e in 
the optica l compon e nt comprises an interf e rometric optical filter comprising 
multiple optical paths of un e gual l e ngths 1, wherein the temperature sensing 
element comprises a resistance temperature device . 

4. (currently amended) An integrated optical device according to claim 3, wherein 
th e int e rf e rom e tric optical filter compris e s an arrayed wav e guide grating the 
temperature controller performs an iterative adjustment of the power dissipated in 
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the heating element to drive the optical wavelength response to the 
predetermined wavelength . 

5. (currently amended) An integrated optical device according to claim [[4]] 1 , 
wherein the heating element comprises an efficient patterned heater. 

6. (original) An integrated optical device according to claim 5, wherein the 
temperature sensing element comprises a resistance temperature device. 

7. (currently amended) An integrated optical device according to claim [[4]] 1 , 
wherein the temperature controller performs an iterative adjustment of the power 
dissipated in the heating element to drive the optical wavelength response to the 
predetermined wavelength. 

8. (currently amended) An integrated optical device according to claim [[4]] 2 , 
wherein: 

duration of the first period is of the order of a thermal time constant 
characterizing propagation of changes in the power dissipated in the heating 
element to changes in the optical wavelength response th e first substantia l ly 

lin e ar function is characteriz e d by a first th e rmal constant ( r ) that is the rat e of 

dW 

incr e as e in the i n d ications of t e mp e rature with th e power dissipat e d in the 
h e ating e le m e nt; 

th e se c o nd substantially lin e ar functi o n is charact e rized by a s e cond 

th e rmal constant (^) that is the rat e of change in th e optical wav e l e n gth 
r e spons e with the pow e r dissipat e d in th e heating elem e nt; 

tho temp e ratur e controll e r i s capable of e stimating glob al t e m pe ratur e ( r e ) 

of the optical compon e nt during a first p e riod based on (i) on e or mor e 
temperatur e indications r e c e iv e d from th e t e mp e ratur e s e nsing e l e m e nt during 
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th e first p e riod, (ii) th e power dissipat e d by th e heati n g e le ment during the first 
p e riod, and (iii) the first thermal constant; 

th e optical wavelength r e sponse of th e opt i c al co mpo nent is s ubstantially 

eq ua l to the predete rmined wavelength at a first e ffective t e mp e ratur e of the 
optical compon ent; an d 

— the tempe rature controller is capabl e of d e termining a s e t point to which 

the temperature cont roller driv e s temp e rature indications of th e temperature 
sensing e l e ment during a s e cond p e riod that follows th e first p e riod by 

computing a diff e r e nc e betwe e n the first eff e ctive temp e ratur e and 
the est im ate o f th e global t e mperature of th e opt i cal compo n e nt during the 
first period, 

computing a ratio of th e first thermal constant to th e second thermal 
constant, 

comput i ng a product o f the difference and the r atio, and 

adding the product to th e estimat e of th e global t e mperature of the 
optica l compon e nt during th e first period to obtain th e set po i nt . 

9. (currently amended) An integrated optical device according to claim [[8]] 1 , 
wherein duration of the first period is of the order of a thermal time constant 
characterizing propagation of changes in the power dissipated in the heating 
element to changes in the optical wavelength response. 

10. (currently amended) An integrated optical device according to claim [[8]] I , 
wherein duration of the first period is greater than a thermal time constant 
characterizing propagation of changes in the power dissipated in the heating to 
changes in the optical wavelength response. 
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11. (currently amended) An integrated optical device according to claim [[4]] 1 , 
wherein: 

the heating element comprises a heater active portion that dissipates 
substantially all of the power dissipated by the heating element; 

the temperature-sensing element comprises a sensor active portion with 
resistance that varies as a function of temperature; and 

the heater and sensor active portions are made from the same material. 

12. (currently amended) An integrated optical device according to claim [[4]] 1 , 
wherein the temperature-sensing element comprises a first patterned thin 
conductive film disposed on the arrayed waveguide grating. 

13. (original) An integrated optical device according to claim 12, wherein the 
heating element comprises a second patterned thin conductive film disposed on 
the arrayed waveguide grating. 

14. (currently amended) An integrated optical device according to claim [[4]] I , 
wherein the heating element comprises a patterned thin conductive film disposed 
on the arrayed waveguide grating. 

15. (currently amended) An integrated optical device according to claim [[4]] 1 , 
wherein the temperature controller is capable of determining a set-point to which 
the temperature controller drives temperature indications of the temperature- 
sensing element using analog processing. 

16. (currently amended) An integrated optical device, comprising: 

a first optical component having a first optical wavelength response that is 
a function of temperature of the first optical component , the first optical 
component comprising a first arrayed waveguide grating : 
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a first heating element disposed in proximity to the first optical component 
to be capable of inducing temperature elevation of the first optical component^ 
the first heating element comprising an efficient patterned heater ; 

a first temperature-sensing element capable of generating indications of 
temperature at a first location of the first temperature-sensing element, wherein 
temperature elevations induced at the first location by the first heating element 
exceed corresponding temperature elevations induced by the heating element in 
a first region remote from the first location of the optical device; 

a first temperature controller coupled to the first heating element and to 
the first temperature-sensing element to receive the indications of temperature 
from the first temperature-sensing element and to set power dissipated in the first 
heating element based on the indications of temperature received from the first 
temperature-sensing element so as to drive the first optical wavelength response 
to a first predetermined wavelength; 

a second optical component having a second optical wavelength response 
that is a function of temperature of the second optical componen t, the second 
optical component comprising a second arrayed waveguide grating ; and 

a second heating element disposed in proximity to the second optical 
component to be capable of inducing temperature elevation of the second optical 
component , wherein 

a second temperature-sensing element capable of generating indications 

of temperature at a second location of the second temperature-sensing element, 
wherein temperature elevation induced by the second heating element at the 
second location exceeds corresponding temperature elevations induced by the 
second heating element in a second region of the optical device; and 

a second temperature controller coupled to the second heating element 

and to the second temperature-sensing element to receive the indications of 
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temperature from the second temperature-sensing element and to set power 
dissipated the second heating element based on the indications of temperature 
received from the second temperature-sensing element so as to drive the second 
optical wavelength response to a second predetermined wavelength, wherein 

indications of temperature generated by the first temperature-sensing 
element during stable thermal state vary as a first substantially linear function of 
the power dissipated in the first heating element; 

effective temperature of the first optical component during stable thermal 
state varies as a second substantially linear function of the power dissipated in 
the first heating element; 

indications of temperature generated by the second temperature-sensing 

element during stable thermal state vary as a third substantially linear function of 
the power dissipated in the second heating element; and 

effective temperature of the second optical component varies as a fourth 

substantially linear function of the power dissipated in the second heating 
element; 

the first substantially linear function is characterized by a first thermal 
constant that is the rate of increase in the indications of temperature generated 
by the first temperature-sensing element with the power dissipated in the first 
heating element; 

the second substantially linear function is characterized by a second 

thermal constant that is the rate of change in the effective temperature of the first 
optical wavelength response with the power dissipated in the first heating 
element; 

the first temperature controller is capable of estimating global temperature 

of the first optical component during a first period based on (i) one or more 
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temperature indications received from the first temperature-sensing element 
during the first period, (ii) the power dissipated by the first heating element during 
the first period, and (iii) the first thermal constant; 

the first optical wavelength response is substantially egual to the first 

predetermined wavelength at a first effective temperature of the first optical 
component; and 

the first temperature controller is capable of determining a set-point to 
which the first temperature controller drives temperature indications generated by 
the first temperature-sensing element during a second period that follows the first 
period by 

computing a difference between the first effective temperature and 
the estimate of the global temperature of the first optical component during 
the first period, 

computing a ratio of the first thermal constant to the second thermal 
constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature of the 

first optical component during the first period to obtain the set-point . 

17. (currently amended) An integrated optical device according to claim 16, 
wherein the temperature controller comprises a proportional-integral-derivative 
temperature controller further comprising: 

a second t e mperatur e sensing e lement capabl e of gen e rating indications 

of temperature at a second l oc a ti on of the second temperat u re s e nsing e le m e nt, 
wher e in t e mperature el e vation induced by the s e cond h e ating el e ment at th e 
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s e cond location e xce e ds corr e sponding t e mp e rature e l e vations induc e d by th e 
s e cond he ating elem e nt in a s e cond region of th e optical d e vice; and 

a second temp e rature controller coupl e d to th e sec o nd h e ating e l e m e nt 

and to the second t emperature sensing elem ent to re c e iv e th e indications of 
t e mperature from the second te mp e rature sensing elem e nt and to s e t power 
dissipat e d the second heating e lement based on th e indications of t e mp e ratur e 
received f rom the second t e mp erature se nsing e lement so as to driv e th e seco n d 
optical wavel e ngth r e spons e to a s e cond pr e d e t e rmin e d wavel e ngth . 

18. (currently amended) An integrated optical device according to claim 17, 
wherein the heating element comprises a patterned thin conductive film disposed 
on the arrayed waveguide grating 

indications of temperatur e generate d by th e first t e mperatur e s ensing 
e l e m e nt during stabl e thermal stat e vary as a first substantially li near function of 
the pow e r dissipated in th e first h e ating el e ment; 

eff e ctiv e temperature of th e first optical component during stabl e thermal 

stat e vari e s as a s e cond substantially linear function of th e power d issi pated in 
the first h eating element; 

indications of t e mp e ratur e g e n e rat e d by the second t e mp e ratur e s en sin g 

e lem e nt during stable th e rmal stat e vary as a third su bstantiall y lin e ar function of 
the powe r dissipated in the s e cond h e ating el e m e nt; and 

e ffectiv e t e mperatur e of th e s e cond optical component vari e s as a fourth 

substant i a ll y linear function of the power dissipat e d in th e s e cond h e ating 
elem e nt . 

19. (currently amended) An integrated optical device according to claim 18, 
wherein the temperature-sensing element comprises a first patterned thin 
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conductive film disposed on the arrayed waveguide grating the first optical 
component comprises a f i rst array e d wav e guid e grating . 

20. (currently amended) An integrated optical device according to claim 19, 
wherein the temperature controller comprises a proportionalnntegral-derivative 
temperature controller the second optic al compon e nt compris e s a second 
a rray e d waveguide grating . 

21 . (currently amended) An integrated optical device according to claim [[20]] 16 , 
wherein the first predetermined wavelength is equal to the second predetermined 
wavelength. 

22. (currently amended) An integrated optical device according to claim 19, 
wherein the temperature controller performs an iterative adjustment of the power 
dissipated in the heating element to drive the optical wavelength response to the 
predetermined wavelength the first h e ating e l e ment c o m p ris e s an effici e nt 
patt e rned h e at e r . 

23. (currently amended) An integrated optical device according to claim 22, 
wherein: 

the heating element comprises an efficient patterned heater the-first 
substantially linear f unction is charact e rized by a first th e rmal constant that is th e 
rat e of incr e as e in the indications of tempe rature g e n e rated by the first 
temperatu re s e nsing e lement with the p o wer dissipated in the first heating 
e lement; 

th e second substantia ll y l inear function is charact erized by a se c ond 

th e rmal constant that is th e rat e of chang e in the e ff e ctive temperature of th e first 
optical wa velength re s po ns e with th e power dissipat e d in the first h e ating 
e lem e nt; 
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the first temp e rature control l er is capab le of estimating global t e mperatur e 

of th e first optical component during a first p e riod bas e d on (i) on e or more 
temperature indications received from th e fi rs t t emp e rature sensing el e ment 
during th e first period, (ii) the pow e r dissipated by th e f irst h ea ting elem e nt during 
th e first period, and (iii) the first th e rmal constant; 

the first optical wave length respo ns e is s ubstantially e qual to the first 

predetermined wavelength at a first effective temper ature of the first optical 
co m ponent; 

th e first t e mp e ratur e controll e r is capabl e of determini n g a s e t p oin t t o 

which th e first t e mp e ratur e controll e r driv es tempe ratu re indications g e n erated by 
the first t e mp e rature sensing el e m e nt duri ng a second period t hat follows th e first 
p e riod by 

computing a differ e nce b e tween the firs t e f f ectiv e t e mperatur e and 
the estimate o f the global temperature of the first optical co mponent during 
the first period, 

computing a ratio of the first thermal constant to the s e cond th e rma l 
constant, 

computing a pr o duct of the differ e nce and the ratio, 

C* I I \A 

adding th e product to the e stimate of th e global t e mperature of th e 
first optical compon e nt during th e first period to obtain the set point . 

24. (currently amended) An integrated optical device, comprising: 

a first optical component having a first optical wavelength response that is 

a function of temperature of the first optical component; 
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a first heating element disposed in proximity to the first optical component 

to be capable of inducing temperature elevation of the first optical component; 

a first temperature-sensing element capable of generating indications of 

temperature at a first location of the first temperature-sensing element, wherein 
temperature elevations induced at the first location by the first heating element 
exceed corresponding temperature elevations induced by the heating element in 
a first region remote from the first location of the optical device; 

a first temperature controller coupled to the first heating element and to 

the first temperature-sensing element to receive the indications of temperature 
from the first temperature-sensing element and to set power dissipated in the first 
heating element based on the indications of temperature received from the first 
temperature-sensing element so as to drive the first optical wavelength response 
to a first predetermined wavelength; 

a second optical component having a second optical wavelength response 

that is a function of temperature of the second optical component; and 

a second heating element disposed in proximity to the second optical 

component to be capable of inducing temperature elevation of the second optical 
component A n integrated opt i c al device a ccording to claim 16 , wherein: 

indications of temperature generated by the first temperature-sensing 
element during stable thermal state vary as a first substantially linear function of 
the power dissipated in the first heating element, the first substantially linear 
function being characterized by a first thermal constant that is the rate of change 
in the indications of temperature generated by the first temperature-sensing 
element with the power dissipated in the first heating element; 

effective temperature of the first optical component during stable 
thermal state varies as a second substantially linear function of the power 
dissipated in the first heating element, the second substantially linear function 
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being characterized by a second thermal constant that is the rate of change in 
the effective temperature of the first optical component with the power dissipated 
in the first heating element; 

effective temperature of the second optical component during stable 
thermal state varies as a third substantially linear function of the power dissipated 
in the second heating element, the third substantially linear function being 
characterized by a third thermal constant that is the rate of change in the 
effective temperature of the second optical component with the power dissipated 
in the second heating element; 

the first temperature controller is capable of estimating global temperature 
of the first optical component during a first period based at least in part on (i) one 
or more temperature indications received from the first temperature-sensing 
element, (ii) the power dissipated by the first heating element, and (iii) the first 
thermal constant; 

the first optical wavelength response is substantially equal to the first 
predetermined wavelength at a first effective temperature of the first optical 
component; 

the second optical wavelength response is substantially equal to the 
second predetermined wavelength at a second effective temperature of the 
second optical component; 

the first temperature controller is capable of determining a first set-point to 
which the first temperature controller drives temperature indications generated by 
the first temperature-sensing element during a second period that follows the first 
period by 

computing a first difference between the first effective temperature 
and the estimate of the global temperature, 
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computing a ratio of the first thermal constant to the second thermal 
constant, 

computing a first product of the first difference and the 

ratio, and 

adding the first product to the estimate of the global temperature to 
obtain the first set-point; and 

the first temperature controller is capable of determining a second set- 
point to which the first temperature controller sets the power dissipated in the 
second heating element by 

computing a second product of the second thermal constant and 
the power dissipated in the first heating element, 

computing a second difference by subtracting the second effective 
temperature from the second effective temperature, 

computing a sum by adding the second product to the second 
difference, and 

dividing the sum by the third thermal constant to obtain the second set- 
point. 

25. (original) An integrated optical device in accordance with claim 24, wherein 
the first heating element comprises a first efficient patterned heater, the second 
heating element comprises a second efficient patterned heater, the first optical 
component comprises a first arrayed waveguide grating, and the second optical 
component comprises a second arrayed waveguide grating. 

i 

26. (original) An integrated optical device in accordance with claim 24, wherein 
the first predetermined wavelength is equal to the second predetermined 
wavelength. 
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27. (original) An integrated optical device in accordance with claim 25, wherein 
the first heating element comprises a first patterned conductive thin film of a first 
material disposed on the first arrayed waveguide grating. 

28. (original) An integrated optical device in accordance with claim 27, wherein 
the first temperature-sensing element comprises a second patterned conductive 
thin film of the first material disposed proximally to the first arrayed waveguide 
grating. 

29. (currently amended) A method for temperature-stabilizing an optical 
component of an optical device, the optical component having an optical 
wavelength response that is a function of temperature of the optical component, 
the method comprising: 

providing a heating element disposed on the optical device in proximity to 
the optical component, the heating element being capable of inducing 
temperature elevation of the optical component; 

providing a temperature-sensing element on the optical device, wherein 
the temperature-sensing element is capable of generating indications of 
temperature at location of the temperature-sensing element, wherein 
temperature elevations induced by the heating element at the location exceed 
corresponding temperature elevations induced by the heating element in at least 
one region of the optical device; 

providing a temperature controller coupled to the heating element and to 
the temperature-sensing element to receive the indications of temperature and to 
set power dissipated in the heating element based on the indications of 
temperature received from the temperature-sensing element so as to drive the 
optical wavelength response to a predetermined wavelength; 

wherein the temperature controller drives the optical wavelength response 
in accordance with a linearized model of the optical device; 
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the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature ( T r ) of the optical 

component based on (0 one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element, and (iii) the rate of increase in the indications of 
temperature with the power dissipated in the heating element during 
stable thermal state; 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component 

computing a ratio of the first thermal constant to the second 
thermal constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature to obtain the 
set-point . 

30. (original) A method in accordance with claim 29, wherein the optical 
component comprises an interferometric optical filter comprising multiple optical 
paths of unegual lengths. 
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31 . (original) A method in accordance with claim 29, wherein the optical 
component comprises an arrayed waveguide grating. 

32. (original) A method in accordance with claim 31, wherein providing a heating 
element comprises providing an efficient patterned heater. 

33. (original) A method in accordance with claim 31, wherein providing a heating 
element comprises providing a first patterned thin conductive film disposed on 
the arrayed waveguide grating. 

34. (original) A method in accordance with claim 31, wherein providing a 
temperature-sensing element comprises providing a second patterned thin 
conductive film disposed on the arrayed waveguide grating. 

35. (original) A method in accordance with claim 34, wherein providing a first 
patterned thin conductive film comprises providing a first patterned thin 
conductive film made from a first material, and providing a second patterned thin 
conductive film comprises providing a patterned thin conductive film made from 
the first material. 

36. (currently amended) A method in accordance with claim 29, wherein: 

wherein the first heating element comprises a first efficient patterned 
grating th e optical wavel e ngth respons e of the optical compon e nt is substantially 
equal to the first predetermin e d wavel e ngth at a first e ff e ctiv e temper atur e of the 
optical compon e nt; and 

th e t e mp e ratur e controller 

is capable of estimating global temperature (r e ) of th e optica l 

compon e nt based on (i) on e or more temperature indications r e c e iv e d 
from the t e mperatur e- s e ns i ng el e m e nt, (ii) the power dissipated by th e 
heat i ng e l em ent, and (iii) the rat e of increas e in th e indications of 
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t e mperatur e w i th the pow e r dissipat e d in th e heating el e m e nt during 
stabl e th e rmal state- 
is capabl e of d e t e rm i ning a s e t - point to which th e t e mperatur e 
controll e r driv es tem pe ratur e indications of the t e mp e ratur e sensing 
el e ment by 

com p utin g a diff e r e nce b e tween th e first e ffectiv e 
temp e rature and th e estima t e of th e global temperature of th e 
optical compon e nt, 

computing a ratio of th e first th e rmal constant to th e s e cond 
therm al constant, 

computing a product of the d iffe r e nc e 

and th e ratio, and 

adding th e product to the e stimat e of t h e global temp e ratur e 
to obtain the s e t - po i nt . 

37. (currently amended) A method for temperature-stabilizing an optical 
component of an optical device, the optical component having an optical 
wavelength response that is a function of temperature of the optical component, 
the optical wavelength response being equal to a predetermined wavelength 
when the optical component is at a first effective temperature, the method 
comprising: 

receiving indications of temperature from a temperature-sensing element 
on the optical device, the temperature-sensing element being capable of 
generating the indications of temperature at location of the temperature-sensing 
element; and 
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regulating power provided to a heating element on the optical device so as 
to drive effective temperature of the optical component to the first effective 
temperature, wherein regulating power comprises using a linearized model of the 
optical device wherein, at stable thermal state, effective temperature of the 
optical component increases at a first rate with increasing the power provided to 
the heating element, and the indications of temperature increase at a second rate 
with increasing the power provided to the heating element ; wherein 

the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature ( 7; ) of the optical 

component based on (i) one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element, and (iii) the rate of increase in the indications of 
temperature with the power dissipated in the heating element during 
stable thermal state; 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component, 

computing a ratio of the first thermal constant to the second 
thermal constant, 

computing a product of the difference and the ratio, and 
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adding the product to the estimate of the global temperature to obtain the set- 
point . 

38. (original) A method according to claim 37, wherein the optical component 
comprises an arrayed waveguide grating. 

39. (original) A method according to claim 38, wherein the optical device 
comprises an efficient patterned heater disposed on the arrayed waveguide 
grating. 

40. (currently amended) A method for temperature stabilizing first and second 
optical components of an optical device, the first optical component having a first 
optical wavelength response that is a function of temperature of the first optical 
component, the first optical wavelength response being equal to a first 
predetermined wavelength when the first optical component is at a first effective 
temperature, the second optical component having a second optical wavelength 
response that is a function of temperature of the second optical component, the 
second optical wavelength response being equal to a second predetermined 
wavelength when the second optical component is at a second effective 
temperature, the method comprising: 

receiving first indications of temperature from a first temperature-sensing 
element on the optical device disposed proximate the first optical component, the 
first temperature-sensing element being capable of generating the first 
indications of temperature at location of the first temperature-sensing element, 

regulating first power provided to a first heating element disposed on the 
optical device proximate the first optical component so as to drive effective 
temperature of the first optical component to the first effective temperature, 
wherein regulating first power comprises using the first indications of temperature 
in a first feedback control loop to set the first power in accordance with a 
linearized model of the optical device; 
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receiving second indications of temperature from a second temperature- 
sensing element on the optical device disposed proximate the second optical 
component, the second temperature-sensing element being capable of 
generating the second indications of temperature at location of the second 
temperature-sensing element; and 

regulating second power provided to a second heating element disposed 
on the optical device proximate the second optical component so as to drive 
effective temperature of the second optical component to the second effective 
temperature, wherein regulating second power comprises using the second 
indications in a second feedback control loop to set the second power in 
accordance with the linearized model of the optical device; 

wherein the linearized model provides that, at stable thermal state, effective 
temperature of the first optical component increases at a first rate with increasing 
the first power, the first indications of temperature increase at a second rate with 
increasing the first power, effective temperature of the second optical component 
increases at a third rate with increasing the second power, and the second 
indications of temperature increase at a fourth rate with increasing the second 
power; 

the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature ( ?;, ) of the optical 

component based on (i) one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element, and (iii) the rate of increase in the indications of 



23 



10/760,145 



LMP132US 



temperature with the power dissipated in the heating element during 
stable thermal state; 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component. 

computing a ratio of the first thermal constant to the second 
thermal constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature to obtain the 
set-point . 

41. (original) A method according to claim 40, wherein the first optical component 
comprises a first arrayed waveguide grating and the second optical component 
comprises a second arrayed waveguide grating. 

42. (original) A method according to claim 41, wherein the first heating element 
comprises a first efficient patterned grating. 

43. (original) A method according to claim 40, wherein the first predetermined 
wavelength is equal to the second predetermined wavelength. 

44. (currently amended) A method for temperature stabilizing first and second 
optical components of an optical device, the first optical component having a first 
optical wavelength response that is a function of temperature of the first optical 
component, the first optical wavelength response being equal to a first 
predetermined wavelength when the first optical component is at a first effective 
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temperature, the second optical component having a second optical wavelength 
response that is a function of temperature of the second optical component, the 
second optical wavelength response being equal to a second predetermined 
wavelength when the second optical component is at a second effective 
temperature, the method comprising: 

receiving indications of temperature from a temperature-sensing element 
on the optical device disposed proximate the first optical component, the 
temperature-sensing element being capable of generating the indications of 
temperature at location of the temperature-sensing element, 

regulating first power provided to a first heating element disposed on the 
optical device proximate the first optical component so as to drive effective 
temperature of the first optical component to the first effective temperature, 
wherein regulating first power comprises using the temperature indications in a 
feedback control loop to set the first power in accordance with a linearized model 
of the optical device; and 

regulating second power provided to a second heating element disposed 
on the optical device proximate the second optical component so as to drive 
effective temperature of the second optical component to the second effective 
temperature, wherein regulating second power comprises using the indications of 
temperature and level of the first power in the linearized model of the optical 
device to set the second power; 

wherein the linearized model provides that, at stable thermal state, 
effective temperature of the first optical component increases at a first rate with 
increasing the first power, the indications of temperature increase at a second 
rate with increasing the first power, and effective temperature of the second 
optical component increases at a third rate with increasing the second power; 
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the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature j r e ) of the optical 

component based on (i) one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element, and (iii) the rate of increase in the indications of 
temperature with the power dissipated in the heating element during 
stable thermal state; 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component, 

computing a ratio of the first thermal constant to the second 
thermal constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature to obtain the set- 
point . 

45. (original) A method according to claim 44, wherein the first optical component 
comprises a first arrayed waveguide grating and the second optical component 
comprises a second arrayed waveguide grating. 
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46. (original) A method according to claim 45, wherein the first heating element 
comprises a first efficient patterned grating. 

47. (original) A method according to claim 44, wherein the first predetermined 
wavelength is equal to the second predetermined wavelength. 

48. (currently amended) A method for temperature stabilizing first and second 
optical components of an optical device, the first optical component having a first 
optical wavelength response that is a function of temperature of the first optical 
component, the first optical wavelength response being equal to a first 
predetermined wavelength when the first optical component is at a first effective 
temperature, the second optical component having a second optical wavelength 
response that is a function of temperature of the second optical component, the 
second optical wavelength response being equal to a second predetermined 
wavelength when the second optical component is at a second effective 
temperature, the method comprising: 

receiving first indications of temperature from a first temperature-sensing 
element on the optical device disposed proximate the first optical component, the 
first temperature-sensing element being capable of generating the first 
indications of temperature at location of the first temperature-sensing element, 

step for regulating first power provided to a first heating element disposed 
on the optical device proximate the first optical component so as to drive effective 
temperature of the first optical component to the first effective temperature, 
wherein the step for regulating first power comprises using the first indications of 
temperature in a first feedback control loop to set the first power in accordance 
with a linearized model of the optical device; 

receiving second indications of temperature from a second temperature- 
sensing element on the optical device disposed proximate the second optical 
component, the second temperature-sensing element being capable of 
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generating the second indications of temperature at location of the second 
temperature-sensing element; and 

step for regulating second power provided to a second heating element 
disposed on the optical device proximate the second optical component so as to 
drive effective temperature of the second optical component to the second 
effective temperature, wherein the step for regulating second power comprises 
using the second indications in a second feedback control loop to set the second 
power in accordance with the linearized model of the optical device ; wherein 

the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature ( t p ) of the optical 

component based on (i) one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element and flip the rate of increase in the indications of 
temperature with the power dissipated in the heating element during 
stable thermal state; 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component 

computing a ratio of the first thermal constant to the second 
thermal constant, 
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computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature to obtain the set- 
point . 

49. (currently amended) A method for temperature stabilizing first and second 
optical components of an optical device, the first optical component having a first 
optical wavelength response that is a function of temperature of the first optical 
component, the first optical wavelength response being equal to a first 
predetermined wavelength when the first optical component is at a first effective 
temperature, the second optical component having a second optical wavelength 
response that is a function of temperature of the second optical component, the 
second optical wavelength response being equal to a second predetermined 
wavelength when the second optical component is at a second effective 
temperature, the method comprising: 

receiving indications of temperature from a temperature-sensing element 
on the optical device disposed proximate the first optical component, wherein the 
temperature-sensing element is capable of generating the indications of 
temperature at location of the temperature-sensing element, 

step for regulating first power provided to a first heating element disposed 
on the optical device proximate the first optical component so as to drive effective 
temperature of the first optical component to the first effective temperature, 
wherein the step for regulating first power comprises using the temperature 
indications in a feedback control loop to set the first power in accordance with a 
linearized model of the optical device; and 

step for regulating second power provided to a second heating element 
disposed on the optical device proximate the second optical component so as to 
drive effective temperature of the second optical component to the second 
effective temperature, wherein the step for regulating second power comprises 
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using the indications of temperature and level of the first power in the linearized 
model of the optical device to set the second powe r; wherein 

the optical wavelength response of the optical component is substantially 
equal to the first predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature controller 

is capable of estimating global temperature ( 7; ) of the optical 

component based on (i) one or more temperature indications received 
from the temperature-sensing element, (ii) the power dissipated by the 
heating element, and (iii) the rate of increase in the indications of 
temperature with the power dissipated in the heating element during 
stable thermal state: 

is capable of determining a set-point to which the temperature 
controller drives temperature indications of the temperature-sensing 
element by 

computing a difference between the first effective 
temperature and the estimate of the global temperature of the 
optical component. 

computing a ratio of the first thermal constant to the second 
thermal constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature to obtain the set- 
point . 

50. (currently amended) An integrated optical device comprising: 
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an optical component having an optical wavelength response that is a 
function of temperature of the optical componen t, the optical component 
comprising an interferometric optical filter comprising multiple optical paths of 
unegual lengths, the interferometric optical filter comprising an arrayed 
waveguide grating ; and 

a means for adjusting the temperature of the optical component by 
dissipating power in the optical component, wherein the power dissipated is 
determined using at least one linearized function of at least one of the effective 
temperature of the optical component or indications of temperature of the optical 
componen t, wherein: 

indications of temperature generated by the temperature adjusting means 

during stable thermal state of the optical device vary as a first substantially linear 
function of the power dissipated; 

effective temperature of the optical component during stable thermal state 
varies as a second substantially linear function of the power dissipated: 

the first substantially linear function is characterized by a first thermal 

AT 

constant (— ^ that is the rate of increase in the indications of temperature with 
the power dissipated; 

the second substantially linear function is characterized by a second 
thermal constant {-M that is the rate of change in the optical wavelength 

response with the power dissipated; 

the temperature adjusting means is capable of estimating global 
temperature ( t. ) of the optical component during a first period based on (i) one or 

more temperature indications received during the first period, (ii) the power 
dissipated during the first period, and (iii) the first thermal constant: 
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the optical wavelength response of the optical component is substantially 

equal to the predetermined wavelength at a first effective temperature of the 
optical component; and 

the temperature adjusting means is capable of determining a set-point to 

which the temperature controller drives temperature indications during a second 
period that follows the first period by 

computing a difference between the first effective temperature and 
the estimate of the global temperature of the optical component during the 
first period, 

computing a ratio of the first thermal constant to the second thermal 
constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature of the optical 
component during the first period to obtain the set-point . 

51. (currently amended) An integrated optical device comprising: 

a first optical component having a first optical wavelength response that is 
a function of temperature of the first optical component , the optical component 
comprising an interferometric optical filter comprising multiple optical paths of 
unegual lengths, the interferometric optical filter comprising an arrayed 
waveguide grating ; 

a second optical component having a second optical wavelength response 
that is a function of temperature of the second optical component; and 

at least one means for adjusting the temperature of the first optical 
component and the second optical component by dissipating power in the first 
optical component and the second optical component, wherein the power 
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dissipated by each means for adjusting the temperature is determined using at 
least one linearized function of at least one of the effective temperature of the 
optical component or indications of temperature of the optical component^ 
wherein: 

indications of temperature generated by the temperature adjusting means 

during stable thermal state of the optical device vary as a first substantially linear 
function of the power dissipated; 

effective temperature of the optical component during stable thermal state 
varies as a second substantially linear function of the power dissipated; 

the first substantially linear function is characterized by a first thermal 

constant (—^) that is the rate of increase in the indications of temperature with 

the power dissipated; 

the second substantially linear function is characterized by a second 

Jrp 

thermal constant that is the rate of change in the optical wavelength 

dW 

response with the power dissipated; 

the temperature adjusting means is capable of estimating global 

temperature ( r r ) of the optical component during a first period based on (i) one or 

more temperature indications received during the first period, (ii) the power 
dissipated during the first period, and (iii) the first thermal constant; 

the optical wavelength response of the optical component is substantially 
egual to the predetermined wavelength at a first effective temperature of the 
optical component; and 
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the temperature adjusting means is capable of determining a set-point to 

which the temperature controller drives temperature indications during a second 
period that follows the first period by 

computing a difference between the first effective temperature and 
the estimate of the global temperature of the optical component during the 
first period, 

computing a ratio of the first thermal constant to the second thermal 
constant, 

computing a product of the difference and the ratio, and 

adding the product to the estimate of the global temperature of the optical 
component during the first period to obtain the set-point . 
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